Propofol alleviates electroconvulsive shock-induced memory impairment by modulating proBDNF/mBDNF ratio in depressive rats.
This study investigated the effects of propofol and electroconvulsive shock (ECS), the analogue of electroconvulsive therapy (ECT) in animals, on tissue plasminogen activator (tPA) and its inhibitor (PAI-1) as well as the precursor of brain-derived neurotrophic factor (proBDNF)/mature BDNF (mBDNF) ratio in depressive rats. ECT is an effective treatment for depression, but can cause cognitive deficit. Some studies have indicated that propofol can ameliorate cognitive decline induced by ECT, but the underlying molecular mechanism is still unclear. Recent evidence has found that mBDNF and its precursor proBDNF are related to depression and cognitive function; they elicit opposite effects on cellular functions. Chronic unpredicted mild stress is widely used to induce depressive behaviors in rodents. This study found that the depression resulted in an increased expression of PAI-1 and upregulation of the proBDNF/mBDNF ratio, together with a decreased level of tPA, long-term potentiation (LTP) impairment, and cognitive decline. The proBDNF/mBDNF ratio was further upregulated after the ECS treatment in depressive rats, resulting in the deterioration of cognitive function and hippocampal LTP. Propofol alone did not reverse the changes in depressive rats, but when co-administered with ECS, it improved the cognitive function, alleviated the impairment of LTP, downregulated the proBDNF/mBDNF ratio, and increased the tPA expression. The results of this study suggest that propofol ameliorates cognitive decline induced by ECT, which was partly by modulating the proBDNF/mBDNF ratio and reversing the excessive changes in hippocampal synaptic plasticity, providing a new evidence for involving the proBDNF/mBDNF system in the progression and treatment of depression.